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Use of Rubber Dams During Root Canal Treatment 
in Taiwan
Hui-Ching Lin,1,2 Sheng-Fang Pai,2,3 Yeung-Yi Hsu,2,4 Chin-Sung Chen,5 Ming-Li Kuo,2 Shue-Fen Yang2,3*
Background/Purpose: Isolation of teeth with rubber dams is an important procedure for infection control
in dentistry, especially in endodontic treatment. This study surveyed the prevalence of rubber dam usage in
nonsurgical root canal treatment (RCT) by dentists under the National Health Insurance system in Taiwan.
Methods: A total of 1,332 completed RCT cases were randomly selected from a large database from the Bureau
of National Health Insurance in Taiwan in 2004. The radiographs and dental charts of the selected cases were
evaluated for the prevalence of rubber dam usage in RCT. The frequencies of rubber dam usage for RCT by den-
tists were compared between hospitals and private dental clinics and among six different regions in Taiwan.
Results: The overall prevalence of rubber dam usage for RCT by dentists under the National Health
Insurance system in Taiwan was 16.5%. The frequency of rubber dam usage for RCT by dentists in hospi-
tals (32.8%) was significantly higher than that (10.3%) in private dental clinics (p < 0.0001). However,
there was no significant difference in the frequency of rubber dam usage for RCT by dentists among six 
different geographic regions in Taiwan.
Conclusion: The prevalence of rubber dam usage for RCT by dentists in Taiwan is relatively low. Because
rubber dam isolation of an endodontically-treated tooth can provide better infection control, increase 
patient protection, and improve treatment efficiency, there is an urgent need to advise dentists in Taiwan
to use rubber dams for every RCT case.
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The use of rubber dams for dental treatments can
achieve better infection control, patient protection,
and treatment efficacy.1 Cochran et al reported
that rubber dam usage could reduce 90–98% of
microorganisms spread during dental procedures.2
Cases of swallowing or aspiration of endodontic
instruments into the gastro-intestinal tract or lung
during root canal treatment (RCT) have been 
reported.1,3,4 These accidents can be effectively
prevented by isolation of the tooth using a rubber
dam. Furthermore, rubber dam isolation provides
a clean and dry operative field free of contamina-
tion from blood or saliva, improves visibility by
retracting the lips and cheeks, minimizes patient
conversation, and enables a more efficient en-
dodontic treatment for the tooth.1
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The prevalence of rubber dam usage in en-
dodontic treatment varied from 3% to 67% in
different studies.1 Many factors, like undergradu-
ate training, dentist position in practice, and prac-
tice location have been suggested to significantly
influence the frequency of rubber dam usage.1
Silversin et al reported a rate of rubber dam usage
in RCT to be 92.4% for undergraduate students,
13.6% for private practitioners, and 3.4% for
National Health Service practitioners in the
United Kingdom.5
In Taiwan, the national health insurance plan
was implemented in March 1995. The National
Health Insurance (NHI) is managed by the Bureau
of NHI (BNHI), which insures approximately 
21 million individuals from a total population of
22 million. Providers have to make a claim for
each treatment to BNHI for payment; therefore, 
a large computerized medical and dental database
for each insured individual is kept. The purpose
of this study was to investigate the prevalence of
rubber dam usage for RCT by dentists under the
National Health Insurance system in Taiwan.
Furthermore, the frequency of rubber dam usage
for RCT by dentists was compared between hos-
pitals and private clinics and among six different
geographic regions in Taiwan.
Materials and Methods
Selection of cases
Random sampling of cases stratified by the geo-
graphic areas and the dental care institutions (hos-
pital or private dental clinic) was performed. The
sample size (n) was estimated to be 1200 so that
the standard error (SE) of the estimate p could be
controlled to be less than 0.05 via the formula
(se)2 = p^(1 − p^)/n. According to the regulations of
the BNHI, 5% of the RCT cases performed by den-
tists in hospitals and 10% of RCT cases performed
by dentists in private clinics should be randomly
selected and submitted to the BNHI for peer re-
view. One to three cases were chosen from each
randomly selected hospital or private dental clinic,
according to the list of random numbers that
was prepared by the statistician. A total of 1332
RCT cases (368 from 187 hospitals and 964 from
831 private dental clinics) were randomly selected
from approximately 800,000 RCT cases of perma-
nent dentition submitted to the BNHI for peer
reviewing from August to November 2004.
Evaluation of the prevalence of rubber 
dam usage
The use of rubber dams for each RCT case was
determined according to the interpretation of the
periapical radiographs and dental charts. A group
of eight endodontists were trained to read the sub-
mitted charts and radiographs using the same cri-
teria. Rubber dam isolation was recognized and
marked as positive, when a radiopaque clasp image
could be identified from the radiographs or when
performance of rubber dam isolation was re-
corded in the dental chart. Each set of periapical
radiographs and dental charts from every selected
case was assessed by one of the eight trained 
endodontists.
The results of rubber dam usage for RCT were
analyzed. The frequency of rubber dam usage for
RCT by dentists was compared between hospitals
and private dental clinics and among six different
geographic regions in Taiwan. The six geographic
areas were Taipei, northern, central, southern, Kao-
Ping, and eastern regions. Chi-square test was used
for statistical analysis. A statistically significant
level was set at p < 0.05.
Results
Thirty-six RCT cases from hospitals and 93 RCT
cases from private dental clinics were excluded
from this study because of incomplete submitted
records. Thus, a total of 1203 RCT cases were
evaluated for the use of rubber dams for tooth
isolation. The distribution of the number and per-
centage of RCT cases with rubber dam application
in hospitals or private dental clinics according to
six different geographic regions in Taiwan are
shown in the Table. The overall prevalence of rub-
ber dam usage for RCT by dentists under the
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National Health Insurance system in Taiwan was
16.5%. The frequency of rubber dam usage for
RCT by dentists in hospitals (32.8%) was signifi-
cantly higher than that (10.3%) in private dental
clinics (p < 0.0001). The frequency of rubber dam
usage for RCT by dentists was 20.1% for the Taipei
region, 13.3% for the northern region, 12.1% for
the central region, 19.0% for the southern region,
17.9% for the Kao-Ping region, and 17.0% for the
eastern region. There was no significant difference
in the frequency of rubber dam usage for RCT by
dentists among six different geographic regions
in Taiwan (p > 0.05).
Discussion
The prevalence of rubber dam usage for RCT by
dentists has previously been studied by ques-
tionnaire.1 Questionnaire studies often include 
a smaller sample size due to a low return rate.
Furthermore, most returned mail is answered by
responsible and cooperative dentists, resulting in
a bias in the frequency of the rubber dam usage
for RCT. This study chose to evaluate rubber dam
usage from RCT cases submitted to the BNHI for
peer review. In addition, we read the periapical
radiographs and/or dental charts to assess the fre-
quency of rubber dam usage for RCT. The specific
design for case selection and evaluation made this
study more unique and representative of the true
clinical situation. One concern was that there were
some patients who chose self-pay endodontist
clinics for better-quality RCT. Another concern
was that some hospitals and private dental clin-
ics under the National Health Insurance system
were not required to submit RCT cases for peer
review, according to the regulations of the BNHI.
These cases were thus excluded from this study.
Clinical implications for the use of rubber dams
for RCT include the selection of root canal irrigant,
patient safety, and treatment outcome.1 Whitworth
et al reported that the selection of irrigant for RCT
is strongly linked to rubber dam usage.6 In their
study, 71% of rubber dam users chose NaOCl so-
lution for root canal irrigation, compared withT
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38% of nonusers. Van Nieuwenhuysen et al dem-
onstrated that the retreatment outcome is signif-
icantly better for RCT cases with rubber dam usage
compared with those using cotton rolls for tooth
isolation.7 Abbott found that the most common
factor associated with continuing pain in RCT was
lack of use of rubber dams (87%).8 The results of
these studies indicate the importance of using
rubber dams for RCT.
Various reasons have been cited for the low
frequency of rubber dam usage. These include lack
of patient acceptance, time required for applica-
tion, insufficient training/lack of skills, cost of
equipment and materials, and low treatment fees
for RCT.1 It has been shown, however, that the
patients are generally not adverse to the use of
rubber dams during RCT treatment.1 The average
time required to apply a rubber dam on an 
endodontically-treated tooth varied from 1.27 to
8 minutes.1 However, this relatively slight loss of
time can be compensated for by better working
conditions offered by the rubber dam isolation.
Allergic reaction to rubber dams is also a con-
cern by many clinicians. The incidence of rubber
latex allergy has been reported to be 9.7% among
patients and 6% among dental staff.9,10 However,
the latex-free rubber dam (polyethylene or poly-
vinylchloride) can be used as alternative materi-
als if allergic reaction is a concern.
In the present study, there was a significant
difference in the frequency of rubber dam usage
for RCT by dentists in hospitals compared with
private dental clinics (32.8% vs. 10.3%). Mala 
et al reported that dentists abandon the rubber
dam after leaving dental schools.11 There was no
significant difference (p > 0.05) in the frequency
of rubber dam usage for RCT among six geo-
graphic regions; however, in each different geo-
graphic region, the different frequency in rubber
dam usage between hospital and private dental
clinics still occurs.
The use of rubber dams has been accepted 
as a standard of care by professional organiza-
tions including European Society of Endodontol-
ogy, American Association of Endodontists, and
American Academy of Pediatric Dentistry.1 This
study found a low prevalence (16.5%) of rubber
dam usage for RCT by dentists in Taiwan. Because
rubber dam isolation of an endodontically-treated
tooth receives better infection control, increases
patient protection, and improves treatment effi-
ciency, there is an urgent need to alert Taiwanese
dentists to the use of rubber dams in every RCT
case.
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